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Abstract (Basic) : EP 469630 A 

(A) A semiconductor member is prepd. by (i) forming a member having 
a non-porous single crystal semiconductor region on a porous single 
crystal semiconductor region; (ii) opt. forming an insulating region on 
the non-porous side of the member; (iii) bonding the surface of a 
member, with an insulating surface, onto the surface of the non-porous 
region or the insulating region; and (iv) removing the porous region by 
etching. 

(B) Semiconductor members, obtained by the process, are also 
claimed. 

Pref . the semiconductor is silicon. The porous region may be a 
p-type region obtained by anodising the non-porous region. The 
non-porous region is pref. upto 50 microns thick and may be formed by 



epitaxial growth, MBE, plasma-CVD, LPCVD, photo-CVD, liq. phase growth 
or bias sputtering. Bonding is pref. carried out in a N2-contg. atmos . . 

ADVANTAGE - The process has excellent productivity, uniformity, 
controllability and economy, produces a single crystal semiconductor 
layer with excellent crystallinity equivalent to a single crystal SOI 
wafer, and provides a semiconductor member having excellent 
characteristics for use instead of expensive SOS or SIMOX structures 
even in prodn. of LSIs using the SOI structure. (47pp Dwg.No. 1, 2/13) 
Abstract (Equivalent) : US 5371037 A 

The semiconductor member is produced by (a) forming a member having 
a non-porous monocrystalline semiconductor region on a porous 
semiconductor region which maintains the monocrystalline structure, (b) 
bonding a member with an insulating surface onto the non-porous region, 
and (c) removing the porous region by etching. The bonding is effected 
in an N2-contg. atmos.. The monocrystalline semiconductor is Si, the 
porous region is P-type and the non-porous region is intrinsic or 
N-type. The porous region is obtd. by anodising in an HF soln. . 

USE/ADVANTAGE - Used for an expensive SOS or SIMOX, and in the mfr. 
of LSI devices utilising an SOI structure. Good productivity, 
uniformity, controllability and economy are obtd. . 
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Si+2HF+(2-n) e*-S i Fi+2H < tne- 
SiF* + 2HF->SiF4 + Hi 
SiF4 + 2HF-H 2 Si F« 

Si+4HF+ (4- A) e*-Si F4 + 4H* + Ae- 
SiF* + 2HF-H 2 SlF 8 
[004 23 £»e*JWe-tt**L<m. IBlfc*? 

IBL+mK+h tZMZimtclBlnttCh 0 , n > 2X 
20 liX>4%Z&KmK2t\fzm&z&l'Ri'>Jziyi)< 

-ffcJtoTWESflTH* («. 
SgSC ; S^»£tt£S?3tfS£> v o ! 7 9 . S S 
D 79-9549 ( 1979), (K. ; So 

lid-State EkectronicsVol 
24, 1 59 (1981) ) . L*U AftOttfteJ: 

[0 04 4 3 WT, BafeMLft**. *«Wfcft«t 
«KWf*. i 
[004 53 [mdMHl] PS36*^iT€r^?L« 

[00463 01 (a) £5jr*\kdfc, Pi's i 

*E(CXtr^^r^;^^^v^, »1K#^A«2 2 
40 mtifrt. IW2PfflSiEiWi. HF»ja«rfflV^HI 
«fl^a£t'<J:^T, ^?L«fi:$^. w^7L«Si« 
2 lii. *feASi<Oi3P*2. 3 3g/cm3^it^ 
t. ^O*«^HF®ia««^5 0-2 0%tC^lT:$^ 
ilii-C^ai. 1-0. 6g/cm30«ffliC^fc$ 

[00471 <K^-C\ 01 (b) C^ridtC, i>o- 
OC0S i**2 3i:ffl«UT. fC0*W3»it«2 4S: 
IHLfcft, ^?L«Si3S*2 1±fO*eASifl2 2 

xmzimttM2 4Z&miz&<?s 1*^2 3*teo^ 

50 ^2>. ■TCO&IC. 01(c) C^rTi:-3i*, ^TIHS 



( 

1 7 

i *f*2 1 ££»x y-f y^^itT S i Oj*2 4_t 
OIRftLfcJWSAv'y 2 2 

^Ctftfcf. lfe»?frtfc*»fcSi«24xfcl&^ 
^'j3>-»>xyN-tP3^|l|SftSilI2 2*<, Tfi 

[ 0 0 4 8 ] CCT£^*¥Wf^tt±Km*&0£ 
T» JtO»*L<li20/imOTt«tf»«a4L^ 

i o o 4 9 j mi&iL&mKxmfttmm 
too so j mimmnmzttz&tojkitztiio 

[0052] 4*mMlC*»Ta. £ 

[oo5 3] ifc, mmmftmiJLv+yfizx 
m^tixmtza^x. mimzmMmMBLV 
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ah. 

[0054] £<0J 5 tcJM«MKIMIU:OffM.tt 
JMfcftlltt*+»r-09O*<rAICPIIl/C5. Ox 
10-«secOhi0t>Oi:^0». SIMOXTft^fi 

[0055] ftfctttti, CimWfttt. 2xio* 

^*mSA«affi<oaa»20cm2-500cin2 (2 
>{ ^«XA — - 1 (M >*^x/\-) «0CHp*3(C*J^ 

4. 

[ 0 0 5 6 ] tXT % ftfiOHJtt5«m5r^. 

[00 57] [mmwi2]aT« mmm2*® 

[0058] 02 (a) £**ilh£i£m«<7> 
' »JW*ttfcJ:4xe^^W^«tir)^#eH5a 
Ml 22£$]£t*. S&uli, P£Si4tt&A£ttl 
2 1 <D$ffl£:rD h ^>aALr NSHtSM 1 
22«r#J***. 

[0059] fcfc. 02 <b> fcwStoJfcdICPffiS 
i*fcft£fcl 2 1 fnj: 0HPS«Mv^Ri«b 
^Jtot. £?lffSi£ftl 2 3fc3S*3tfS. d 
^IL«Si»123li, J*ttASi<0fc*2. 33s 
/cm*Wfc*T. *^«**HPiSfc«j&£5 0-2 
0%CJMb$^*«rtTaf«l. 1-0. 6g/cm3 

[0060] 02 (c) fcjj**J;dl=, to— *0Si 
Afcl24£ffi*l/C* *O3ffi(C»0fl2 5£m 
Lfc*. £7L«S i £ft 1 2 3 xDJI&AS i II 1 2 2 
1 2 5 tmiZft^S i £fe 1 2 4 ^fili 

[0 061] £7LftSlS*12 3*±gx 

vf-y/tTS i Otffl 2 5±«WfcLfc*«AS' 
'J 3>« 1 2 2 frS»««WME»fe»«ttr«i . 

[00623 -rco^fcfcjiitf, wiHirr^&BHkvi 

2 5xC^fttt3&«yy a^xywkR^Jdfgfls i 
■ 122*. t*»i%~(cm/H^$nT. 

[00633 -^ UT#4*ufe4MW»fWi. 

[00 64]iS±ISItt8«W2li, ^M^ff^WFfc: 



1 9 

I0065) CHM0MM3 3 03 (a) C*cT X o 
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[0073] ££T. 04 (c) £*t£z>lZ. x v f- 
y^B&jtJRl 16fcLT, Si 3 N 4 Jil 16£. KD£ 



£*£?ltffcUc£*£fficm\ *»ftt#&Ml 21- mmm±<r>S iaN4**&£«. ffioi7f>^ 



£ftl 3*ffl«LT. f^S^blH^Uc K £?L*S i£*l 1 3*£»x.y?-y/ 

ft. £7L*Si«fcl lxtf>*8ftSiJil2*B5CK LTSiOiJgl 15±.tznmilt:#.m&i'V3ym 



[00 67] 03 (b) iZjfrTXolZ, Xv*> it*mxMill¥mtm**+h&to**i}tll. 
m±mtlX. SiiNi«5*. m$i*tK2&<n> 04 (c) CvLfcx^^mikBU 16 

isVayVjy\-£frt:MLlTmZlth. ttwcei tLTOSi s N<*l 16*ti&tZZb££->X. & 

3 (c) fcinlfcJ^fc* ^7l«^'J3y**^ffiJ: »&T**S i OzRl 1 5xK8fitt#vU ziv^x 

<os iaN««^«. fonxvi-ymjugmnb *-tm%W6*ks imi 1 2#, «ue, u>»i$ 

lts iiN«^ftboc % rexr>7.y?x*ffivvc -tc?MHfc**iT. 9xa-£U£ % *Brauc$j£Six 

fcflo. ^7L*S I«ttl l ££ftx*/f-y *, 

^UTSi0 2 *14±cmM^t^iiimAi"J3y* [0074] i 3 LT8fcto¥3lfc£f*tt. X-y** 

[0068103 (c)^*m^^tih^mwm 20 ^^mt^^^xtimizmmt^ztt^v 
totfnztit. -ttchh. 03 (b ) tzmtxv+v *mm»mvftt>ti*imftmmt. mst 

md:Sti:LT<0Si 3 N«Jfl 5 ^fcCJ-* !»^lrti^iRa^ft<Ot^T*>*. 

X. te»1t5T'ftiSi02«14^^LfeS i£ftl3 (00753 [JtM1R0!5 ] 05 ( a ) tzi&t X D 

Mtmm&i'V zty<>^-bm%W?i&S i *2 fc, PSS i #J£A£tt£fflSLT. 

«Ctt»r*ik*«r**. 4*imMfcUS»T<K [0076)05 (b) IZtkTXoIZ. t,3-oOSi 

m*mmmt>M. 30 a, ^n.«s i 3*3 1 ±*>«ttAs i *3 2icm 

[0069] [mmm4]MT.*m<>>mam tmid9sem^umm34^mizm^si 

m4*®4**mitctfbnmz>. £*3 3£KD£;btf*. zow&bvxmu. m 

[00701 04 ( a ) t^$*U> J: 5fca*«0 UcRffil»I;£*i&*$tf . * 

£*1 1 2ZK&*h. PSS i*6jy£*l 4. X. BrtUf34fi. ftlin*ffiM?ft*#£?Lff 

1 1 <0*ffi£ 7 a h y £ 4 * y&X I X NS4U&AJI l #&fMI 3 2co*Ba*{ft£IBt#£ tffcfcrtKm** . 

12Z&&**>. 05 (b) fcifr*J:3fc:, i7f^jtltU, s 

[0071] <!KtZ. 04 (b) IZifiZtlZXHzPmS i 3 N«*3 5*ii»2-£T. ttO^jM^flWO^U 3 

i l l 9HFMfcffl»fcMHt ><?^-£KZMt?l. ^^T05 ( c ) lz*+X 

mtz£~>X. ^7L*Si3S*l 13C$«S^. CI 40 d^. &MLvVz\y%faS 1 ^*fflx^)S i 3 Ni*3 

<0£?l*Si*l 13U, *ttfiSi^««2. 33g 5?rl**^. fl!l<0Xv*y^4ttKtf**i: UTS i 3 

/cm3fc:it^T, -e^««$:HF«Sia!SI:5 0-2 N«<OftbO£. TtxV^'/^X^h'SrffiV^T tft 

0Xt:SMI:**&ifC«*l- 1-0. 6g/cm3 \\ Z\<Wt£. I^?L*S i**3 1 fc^Sx^^L 

^tgffl^<b^ect#T&6. zv&inmi 13 rs3o I «±^?$jRfl:L^*«ft^ , jny*3 2$:« 

[0072] 04 (c) ia—oc0Si [0077)05 ( c ) (Cl2^ttCtt6ii*4WM 

umsu. i5tr?M ttth&fttfmtiz. tzt>h, 05 (b) tc^t 

Uztk. ^TL«S ifi*l 1 3±^6flSi«l 1 2 fcX^v^jtKfc LTcOS i 3 N*JI3 5 

«1BCKfMl 1 5^ffit»oSi*«cl 14£ft&D ^ttJ:oT, 310^34, 36^r^LTSi£^ 
^fc^i. 50 3 3±iZ^mi)^Vziy^zu\-t^KcmikSi 



fbfi 1 4 s i 2l«c&Ki Oithith . 
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1 1 2«r»ff$^^tt^*$-m«. 04 (d) t2 



<12> *5B¥5-21338 
21 22 

Tt&Blzm+lZbtfTZl. X, **lttS«WT' ±&lv+>?IX. SiOa*44. 4 5±fcl*18M: 

«W>t WM. *. 07 ( c ) fcU*afflT**ft*W*»#*a 

too 78) cxtttmR6 1 ot. ^iH^nnm *u. 

«6*H6MfflL*#*»SN-*. 100853 Si 0**44. 45*ttLTSi£*4 

[0079)5fci\ 06 (a) £5*5*1* J: 3K«*tf> 3_tKl§Ait#i'y 3^ ^XA-fcfl^tfUSftS i 1 
»^*^:J:4x^^^^^/^^J:0fi^m«Rei 10 4 2#. L*>fc%-WMMk*ilT. *xa- 

3 2 t«BWs««t*ifc*«W*. X, **ttJB«MTl# 

[0080J«fc, 06 <b> fc5*3*UJ:*fcPSS *ti*¥9f*Sttli* »W5W»l^t^i:^«^IE 

i#ISft2Sfrl 3 l*OTJ:9HF»«*mvtf:IMHfc ^tthi>mthl. 

mitX^X. *MSi»|Kl3 3fcW*«. £ [0086 J (XfltilMM8]£rF. 

W?WSi«13 3ltW*ASi«HIP*2. 33g/ W8*08**S&L*#£8£**, 

cmHZfoKX. -tC0af«HF»»eiW[fr5O-20 [0087] 5W\ 08 (a) te5*3*t*J: 3 fc«*«0 

%tc^k$^£fc*C««l. 1-0. 6g/cm3iO »Bl^^UJ:ixtr^^y^;U^iCj;0<&^ftfijai 
ttHCSMfcS-Mifc**?**. i^^lWJWi. ±3* 20 **14 2*»ffct*. PSSiMMKfcl 

Wr**e. Pg**fc#«*ft*. 4 1<0*ffi*7*nh>'$:>f^>'aAtTNS*feA*l 

[0081) 06 (c) fc*rfJ:-3e. k5—3*)Si 42£E£t*. 

2*1 34*JBSl/C, £<0«tCKfc*13 5*B« [00881&&. 08 ( b ) tZmZtiZX olZPg.S 

tfctt, £7LKS i gft 1 3 3±<0#ISftS 1*13 2 i JWfcB&f* 1 4 1 £*eBJ: *) H FfcflfcfflUfcRffifc 

±C»*tfclWtJil 3 7<7)*Hfc»ttftHl 3 5 1» Hfca&lJtoT, ^IWS iSftl 4 3tC£*$tf*. £ 

OSi**134ttt l >0»t*. OM.«S!»14 3tt*H*SiW««2. 3 3 g/ 

[0082) ifcvrt', Xy^>^|»j|J|13 6fcLT. c m'fcJfc'CC. H F88BM* 5 0-2 0 
SiaNiJil36*. »0^i>^i2«t^y3>">X Xfc«fc3«£fcT«*l . 1-0. 6g/cm3<7) 
M-^*(c|ft|ft*C*«$^4. 06 (d) C CTfcaMtStfiifc a 5 ?**. C^IHLHWi, ±3& 
jjctX o IZ. ZlLVis 'J 3 VSflc 1 3 3 c^fcffix^S i 30 Lfc X PSSft 1 4 1 . 
3N4«136^l»*-f«». <T?>f*fc. £?L«Si*ftl [0089)08 (c) tZi*tX?£s i3— 3*>Si 
3 1 fc^AWfcWfcX'y f-y^Lt S i OtM 1 3 5 . Sfcl 4 4 fcJBSLT, *<0$iBC8Kfcfli 1 4 5 
137±t=««ftUfcJM!rA^»J3>««rH#S*W Urffc £?lflS i Sftl 4 3±<0*£,ftS i Rl 4 2 

. M LfcWW 1 4 6^ffitC. flCIMtti 1 4 5 

[0083) £*LT»MlfcWraWMi. «*oSi**144*K9-&*>**, 
*tte»U KU*^«Stifc*^* : Ff«14:V^jft*»4) [0090] «L«^ya>«*t*»ft* 
LTfc»afc«8«£fc#TM. X. *3at15»0! ttfexyf-y^UTS i Ozll 4 5. 146Bffl 

[0084) [fBWBE««7]B7 (a)JC*tJ:5 40 [ 0 0 9 1) 08 ( d ) fcli*Ml < rft6ft.* 

IC, 5M\ PMSiJWSiH5**flaxtT, -f^USr SiOi/1145. 146£tfLTSi 

«UMW*. «*^l£5ffi£J:9, x***x-wHS S*l 4 4±^8fttt* < >'U3^^x/wi:P)^#^ 

»£JL1MLfc»l*II!K:«v\ ffMUJUM 2£ AS i A l 4 2#. Tfit, Lfrfcas-fcfMnWft 

ffitt-f^. 07 (b) tZxrTXlliZ. id— 3*>Si3l T. *XA-£#fc, *®«{;:0j£?ft&. 

#4 3 £ffi«LT . *<DOTKBKt«4 4 [0092)^9 LTtt6*lfc¥*ltSfH2. ttfl^tt 

a, ^?L«Si^4 liOWSil4 2i(:M $ft^«^*^fWfcv^jfti*»feUTt«Fat:«fflri 

Lfc»ft«4 5*nc, «neK<uf4 4 z&mzn^s zt#T$ x. ^^ttmMtii^&^Mifr 

a*»H»+TUD«i^£i:HJ:orif*)n 50 [00931 [^fc©tW^9] 09 (a) tZ&tXo 



(13) 
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C0095J w£T, 09 (b) fc^Jdfc, Xyf dfc, jW. PfflS i WMttfrfcJWLT. *0)±tf 
>-^jtfa54i:LT. Si3N<*54*, K9£*>-£ 10 tMJMtr*. »**>J*J«fct::J:0* it^y^ 

*2&<^«^*ia»LT*«$tf*. <*WC09 l*5*£?l*ttL*:£*6 l«HCfft\ WHJW&M 

<c) fcij**J:3fc. ^L«^y3ya«M)*BU:OS 6 2t»*'f*. 

UN«J|54*R£?*. ZOtitt, ^HMSimm 10 103 J 01 1 (b) fc5r«3<c, tfyAtm 

{tixw&Aw ?yms 2 *mfc**mimkz& i ±*>**&fts i me 2(om^m$sm.me 3* 

^ztih. z ? txtohiititmwxKft. ftaatt*) 101043 zcomz, ^?iks i me i *g«xy 

xi>&mzm?izktfx*h. *n$ts«fl? ■3>me2zm2it, t. 
mtn>*m&&m. mtwmi<7)i><7>ti5i9M& 20 101053011(c) cu*»rc*6*i*¥#* 

[0096] C&mMlomT. tmpfflm tf : sV3>VXJ\-l:m$%m&Sim62ir. ¥*§ 

«&u o«-0i ojr^au^A^imt-i. u»t^-c?»*^$nT. ^xa-^«^ *® 

100971ft*. BIO <a)fc*3fc*idfc«« *IOW8W:t«t*l. :Um*lfc^Btt 

*wwi5 2*w*-f&. wviii, P£S 2:^'5jfo5^UTi»aciSW1i**Ci:* t rSi. 

1 51^a®lrTDhy$-f^>iiALTNaiji*SA« [01 06] (JtMSfltm 2 ] OT. *8#?>£tefc 

1 5 2Mt4. «0U 2*01 2*«HL*#M»*-*. 

CO 0 98] Kfc:, 01 0 (b) tC^iliidtCPS CO 107] fttf, 01 2 (a) CS*#i*Jtdfc:«* 
S i JMSAS* l 5 1 fcJBB J: 0 H PmM^M 30 <omm.&mzXlx*9* S/^/HfiftC J: 9£*ttfc 

fcfcfcfcJ^T. £fl.KSi3£ftl5 3(::£K$tf*. iftil 6 2^j£t&. tf^ii. PgS i 

£^fl«S iflll 5 3i±*JS«ftS i C0«*2 . 3 3 g 161 *>**B5£To h *y&ALT NgJitfSAI 

0Xfc*fc3«£fcTMl. 1-0. 6g/cm' CO 1 08] 01 2 (b) fc**iUJ:3fcPfi 

^ea^^iit^t&S. CO^L«*l 5 3 SiJ^A^16 1^llffiJ:0HFS?ff?:fflt^»fi 

li, ±8LfcJt*lz. PS36ftl5 1tc«N£3*U. MSCiot, £?l«S i 36*1 6 3fc«»3«. 

[00993010 <c> fc^*^ 5E£fi1i£fc £^^«Si*163{imteASi^afj«2. 33g 

154£ffi£l/t. ^7L«Si35*15 3±^*ISAS / c Kifc^T . *<9ffj££HFjSftau*£ 5 0-2 

i|15 2^E£3fct^1^ftl5 4£&9£;btf 0%£%itZ*l>Z\l:X'®&l . 1-0. 6g/cm3 
*, &WC\ 01 0 (c) £*r*\fc?£. Jiv*>m 40 OteHt2Xfl:$^«Ii:^T#-S. 3 

jkKl55fct/C. SiaNiJi***, Hi>)$fritti2 14, JifiUJ:^. PSSfcl 6 3l:M$ni. 

«toa#^»«r*«LTaffllS«. ttWCHl 0 (01093012(c) &fctX dK. tti&SttSfc 

<d) fciirrjt'Jfc, ^71«^U3>**1 5 3^35 1 64 5:fflELT. £7LWS i Sfcl 6 3±<0$«£ftS 

±<OS i 3 N«J8l 55^K^-r&. CO^tC. ^?L«S ill 6 2c^EK&#ifc&tt2£ftl 64^K0^^ 

iS*15 3^«5X"/f->jJT^LT3tiSiitt«*l 4.012 (c ) &RtX*£« i &fel 6 3 

5 4±(cm®itLL^*SAv'Jn>*l 5 2^? ^S5x>y^>-^*LT3feaattX*l 6 4±(Z»K 

W««*tlB«t*. flSLfcJUttAS^yayll 62«r«#$«, 

[01003010(d) fctt*»WTfl^*i* W«t ^r^«T4 . 

«taWi«*ix6. at»»tt»#El 5 4 JJCt&A [01 103 012 (d) W±*«HflTt»^>*l6iN»* 

tt*ty'j3y)XA-ti»^flS ill 52*«, 50 **Ui, ifeSiitt* «c 1 6 4 ±t^A 



101023 [*ttBtt0lll]Bll (a)fc^tJt 
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tt#->»J 3^xyN-tl5)^JHttAS i 1 1 6 2#. 

t o 1 1 1 j ; o iT*t>tL**mmmt. mm 

10112] mmmi3}m3tm»xwm 
t. 013 (a) izTft+xot, ft?, samg&fo 
i 3 o o<d i mznmm i 3 o i zm* t. *n 

Ttt$?lfffltt 13 01 ±fc«*<0|&ftj£*i£fc: «k om 
»Si#MA*1302^fifc« (013 (b) ) . 

i o 1 1 3 j ?was i m&m 1 3 o 2Uzmm 1 3 

03£SfiJtt-* (013 (c) ) . 
[0 1 143 Sa^S ia£«cl 3 04<0*ffl±£»fft3fl 
fcBHfcH 13 0 5 fcffiftRfcK 13 0 3* *K9**>ii: 
* (013 (d) ) . 

[01153 <ttvf ^7L»ft$^.rtC»oTV^S i # 
fcflafcl 3 0 0 *ffiffil^«ttW**x y *:^ 
CJ:9tt*t. Mffittl30 1t*tt*tt (01 
3(e)). 

C0 116] ^?LKm«13 0l5rx 7 ^ym*L. 

(313(f)). 
[0 1 1 7 J Jicoj: dfclSttWBLfc**. ^?L*fk 

[01 18]ffi, Bl3f2g*UdMftl303*JM 
«*tr, »JKSilM»A«1302fclMfcRl305i: 

aasw^i^iiktwcjbo, si«fri304 

±<3MS#lfcRftHl 3 0 5*>ftfc*)fc. tfJZ&D 
[01 3 93X. «ntRMl^£12^t&#XS 

[ 0 1 2 0 ] i 3 LTft4>ft*^*£fctilS^tt0!| 
1JH1 2£19*fc*i*w<IMfcm£fttifctt 

i 0 1 2 1 3 WT, AimSrlOlffiK:^ oT*»H*K 

(01223 

t£fcff»J3 <£»Wl ) ES3 i nchT200$;o 
y0«**»->fcPffl (10 0) JtUS&S i^(Si 
»>X/x-) (:5 0#<0HFiM+lCfcVVCIMfly£*fc 
Lfc. ZVmWfcmmi. lOOmA/cm^t'^ 
fc. C*>*tf>OTJHl3UEtt. 8. 4jum/min. T 
&92 00$?n>*)J*A£8->rt:P3/ (100) Si 

[0123] PS (100) £R*Si£fc2 1±CM 
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BE(Mitm-:Molecular Be 
am Epi taxy)fc£J;9, Sixt^^^/P 

SUE: 700XT 
KJ): lxlO" 9 Torr 
|££>U* : 0. 1 nm/s e c 
[0124]&£. Cl<0xe**x-wWf2 14)!Sffi 
«BBfc5 0 0 0A«ftl24t««Lfct5-* 
10 <OS i m2 3 *«fc*>;Mh B*#ffl**T8 0 0 
0. S^fB^-tiCfctiO. 2ms 

(1:3:8) *«wc«L*S 1»|:2 1 *x.y*y 

[01 2 53 fr8UcJ:'5fcjMtoS ilW£,R,<07?fii 
Bf»BSS«fc:^v^x«/^y^JSjKii v 
D « (79MHMffiil : 3 : 8) 

£. ttch-h. 2 0 0 S ? n yn&Z- £ft~> tzznmt 
20 S*ifcSi»21li. 24M1fc*8*i*:. 

[0126J^dUT. SiO2«24J:(C0. 5*m 

[ 0 1 2 7 3 X, ^4>*Dt^AS i *m**1&SL 
xUTY^M-fcfflvvCBK*:. 3in 
ch^xy\~^®?rj^(E$^-c«8«L^. *<0*$m3 

i n c h^xy\-ioaai*3ic^v^#^fls i mow**) 

c o i 2 s ] x. wkwrmmizttmiks i * 
30 ¥mmn&&. mxumm± uiovc m w 

[0 1 293 X. *^ASi*tco§, MOS c-t 

Zb. 2. OXlO-'sectv^dW^tt^Lfc. 
[0130J <&$*0!2)Iff&4inchT5OO$? 

o^w»M-9«pa (ioo) #©as is*(c5 

40 ®j[*JK(i, 1 OOmA/cm^t^^^. wO^iO^ 
7L«{tSSJKii. 8 . 4 jum/m In. T&OSOOS? 

D>^n^^pi(ioo) sias«t^«c(i, 6 

[01313 PS (ioo) s i M2 i±t:r 
7Xvcvp^{iJ:0. Sixe**y*/H2 2* 

^ : S i Hi 
1$m&9.J} : 1 0 OW 
50 &K:800X: 
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JBEtl : lxiO-'Torr 
J&&BJ3E: 2. 5 nm/sec 

loi 323 ate, z<nL*?*is+ivm22<r>$m 

(C, £iBK5 00 0A^Bfl^2 4£#£L/»>Si 
Sfc23*fifc*>***\ SX&m*T7 0 0X:, 0. 

&WC\ (1:3: 
8) *tfVvt£7LKSi^21*x.y^rWj£L, 

10 1 3 3 3 m L£ X 3 fc«*WS 1 *ISfltf>7 »y« 
B^fcfcCfc^fcx^^^'MU, *>$#1 $7 
n^S3^{7?*KftB68?ai : 3 : 8)T*>*#. 

SMifcSi**2ili, 5tt-Cftfcfc$ta:. 
10134) Si O«*24xK0. 5um<r)**i:& 

i o 1 3 5 3 x. ftbtizmm&s i MnmKtj&m 

xyyyjthV-zm^XVWz. JlfttMcfi. 4 i n 
i nc h*>XA-<OTrtfcfe^T#ISfiS lffftVAa 

[ o i 3 6 3 x. mAVf-mmizxim&s i *o 

fWtSH. x 1 OVcm'tiT 

te»£Wvcis9* HMSfts ij»Mtxaic*tvr. m 

[0 1 3 73 *. 4U&ftSi*£o&, MOS c-t 

Zb, 2. Oxi O-'sectV^^MiSLfc. 
[01 383 (35JfcW3)afI3inchT200$? 
n:/<0»*£fto*:P5> < 1 00) 4USAS {S 
i?x;\-) £5 0%<0HF8«*£fc^T»ffifl:&£ 
ttUfc. £rt*0>tt«B»i. 1 00mA/cm*T**> 
■ofc. Zm<r>2MimXli. 8. 4/iin/min. 
Tfc^OOS^nyflJIWfcftofcPffl ( 100) S 

i*fe£<Wi, 2 4#wwwfc**ifc. 

[01393 PS (100) MAS lSfr21xlC< 
4T**My*-fcicJ:9, s ixe**^+/Wi2 2 

RFJ5?*» : 1 00MHz 
: 6 0 OW 
300TT 

Ar/fXffj]: 8xlO' 3 Torr 
£50*13 : 6 0# 

hliJAMr^ : -200V 
Sfti£fcAM7*:+5V 

[01403 ( r^xtr^^x^«2 2o*ffi 
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iC, «ffiC5000AcOR<t«24tS«L^I^Si 
£tt2 3£fihM>1i\ B*#Bft*T8 0 0*C, 0. 
5*%St&*t*i>Zt{zX<). 2o*)S 3*IBK 
K9£i?tf*:. ft^?. 7^«»ei^?g (1:3: 
8) ^fflV^T^WSia^21*x^f-^|^U 

[01413 mttix o teases i *tsfio7 w 

BS^S65ia^wV^x-/f'>/JWIi. ttfctfl =7 
ny33S* (7 -yW»fim»ai : 3 : 8) T*>*#. 
10 £7LMOX.y 1 0 OfSIJifiiBSSft 
*.1"*;b^ 20 0S7oy^WA£fto*:£?tJHt: 

$n^si*«c2iu, 2#n$£3*i*:. 

[0 1423 C^tT, SiO 2 JB24x£0. 5*m 

[01433 (SdtW4)aS3inch-C200$^ 
n^JJA£ftoA:P£ ( 1 00) JWSfls i£<*i:5 
0%OHF»«^tC*i^Tl»ffi^««:Jtt^. £f)Bto 
lOOmA/cm*?*-^. CCW*£)£ 
flJtfl&Stt. 8. 4jum/ml n. Tfc9 200 5? 
20 n>*>&**»->fcPfl ( 1 0 0 ) S i Sfteftli. 2 

[0144] PS (100) $7LffSiSMc2 1±fctt 
ttl£*8;KJ:9. SiXW^t/H22iO. 5 5 

xhh. 

&&m : 9 0 0*C 
fi££318& : H 2 
j££B||3J: 10# 
30 [0 14 53 ft£> Z(DX\;9*i/*>l<m2 2<7)m 
£, $®£5000AOKfl^24tmLfc{>3-:fr 

^ s i 2 3 B*#aa*T8 o o 

*C. 0. 5^(S]3A»-f6C:i:(cJ:0. 2O0)Si2£tt 

ymtzm&toiktz. k^t. yvwammm 

(1:3:8) *ffi^T£?URS i£i*2 1 fcXy-^ 

*L*fc**lfcS iS*2 1 a. 2#T«MUtflfc. 
[0 14 63 .Id LT. SiO*JB24xfc0. 5*im 
<0ff*«-»-5fc#ttAS 1*2 2MKt>fc. 
40 [0 1473 <WIW5>lta3inchT200$* 
oyfliJ**fto*!PS (10 0) #*$ftS i Si^iz 5 

1 OOmA/cm'Tfc-^. ^^<50^ 
TLfT^Uli* 8. 4Atm/mi n. T**0 2005? 
Q>-^»A?r^oA:PS ( 1 0 0 ) S i ««c^tfc(i, 2 
4^T^?LKft$n^. 

[01483PS(100) s i 2 l ±i:« 
SCVDffifclJ:*), S iXt^^xir;Ufl|2 1*0. 5 

50 Wkl. 
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V-AtfX : S i H* 

B&): ixlC'Torr 
JfcftS*: 3. 3 nm/s e c 



[0 1 553 X, #£ftSi*Nco$ N ^^naSKflt 



fc, «Bfe5OOOA0)iftM24*jMLfcM0Si £6, 2. Ox 1 0-« se cfcv*5*w»SLfc. 

»»^«aA<>*. JMWW+T80 0TC. 0. 5* [0 1 56 3 (Hit057> £&3 i nch?200S? 

fiB3Mfc«ikfcJt>}. 2oOSi£*23*\ SIBIC D^mMPS(lOO) S J«*±teCVD 

Boa***** <xw, 7vmomm(i : s- 10 a^uo. sixe***/*/wi 122*0. 5$?o 

8) *Htvc*ft*Si»2 1*x**y*miSL V»iWt4c«*fe. ItHWHWi, OT«l:*s9Tft*. 

tz.+Zt. 20 0*?D^flP**#o*:#?lJr(fc3 R£#X8t*: SiHiCU 1000SCCM 

tlKS i£*21li, 2#*C|Sfcfc$il*:. Ht 2301/min. 

[01 5 03 £*LT. SiOzJi24J:C0. 5*m ftft: 10 80«C 

^)«»Mo^|lttASlJ|«>ej£'C»ft. Y-X#X E^]:80Torr 

*LT. SiHiCl2*fflV^«^fcti. jAXffltHft 1MB: lmin. 

^Jlfl^Kft**** [01 57 J COWcfcS 0%OHF«a+fcfeV^» 

XTf-y^Wttt, tt»S*ifc. tftttlfcLft. COStofcSlfcJfii. 1 OOmA/c 

[01511 mnme) &m i ncht2005^ m'?*ofc. £Wffto£7L«fcA*tt, 8. 4/im/ 
n^J3t*£ft^fcPS{ (100) Si3t«cl21±C 20 m i n. T^O 2 0 0 * ^ovwJjafcft^fcPS ( 1 

CVDmzX*)* Sixtr**i-wi,«122£15? 00) S iSfrl 2 l£*tt, 2 4*T«L»ft**l 
av*>flpvert«tffc. JMftffii. OT<ofc*JOf £«HMHUfctt*, PW. ( l o o ) s i 

hh* ZTLKitZti. S i im^iHl 2 2Cfc«Mb&< 
KJG#XSK1: S iH 4 C It 1000SCCM COxbT^^A«l 2 2««BB 

Hi 230 1/min. fc, *ffifc5 0 OOAcOttfcl 1 2 5*&&ltzm<?)S 

m. : 1 0 8 0*C i 31*1 2 4 Srfifcfcfctf. «*#ffl&*?8 0 CC. 

ff*:80Torr 0. smSSmt t: kfcjt 0, i g*£ . 3ft 

: 2m in. BfcKD*i>*fc. fcvvc, 7vOMlMm<l : 

[01 5 23 £03^12 lfc5 0%cDHF*»*fc*i 3:8) *ffiWC£?l«S i£& 1 2 3$rX«y^y^j 
HTIMMaftMIUs. :^0lfflMtt, 100m 30 £Lfc. tit. 20 0 $?oyoW*£»r>fc£?l* 

8. 4Mm/min. r*9 2 0 0 S^D^OW*** [0 1 583 mK*mBmzXhmm**MX* S 

ofcPSUOO) Si£frl2l£ffii« 24#?£ i*12 2tel«te*lift«»i»AS*lTJs^, A 

iL»ks*ifc. zmmwx'ii. pm ( 1 o o ) s i te^mmfi$tLX»iztim&ztit:. 

M1210»#*?UM:ft*l. SixK**fi*Mr*« [01 59 3 (5UIW8 ) S&3 i n c hT'2 0 0 

122Wi^^ofc. <^t, £OXt^**^/V o^^PI(lOO) Si£*121tf)£ 

JB 1 2 2tf)&®£. Ms 5 0 0 0 AttttftJI 12 51: ®Cru h ><M ^y&Afci-^T* N^S i M 1 2 2 

*«LttW«Si*fcl24*»aM>iK Sr 1 S ?Dy<off*fc:#J*Lfc. H»ttAft«. 5xi 

*T'800iC. 0. 5MM*t*£fc£Jt9. 0» 5 ( i o n s/c m») TK~>tz. 1<D&W£5 0% 

(1:3:8) 8rffl^T^?LRS 5 2*1 2 3* 1 OOmA/cm'Tft-?*:. C^^?LH 

X-y*>7Tfc£l*. 2 00$?uy<0£*5r ft»U. 8. 4^m/min. T*>»3 2 0 0 $ 

ftofc£?lR<fc$flfcSi£«cl2 3(i. 2#TI$2;S <0H**8->/.:Pffi < 1 00 ) Si£*12 1£#te. 

24^r^n«ft**u:. m&iizxuzzmmtosi 

[ 0 1 5 3 3 X, tt^lWAS i Ttt. Pffi ( 1 0 0 ) S I «* 1 2 1 W^^MftS 

xyry>hy-*mv>riK«:ti6, 3inch»> nNSSi»i22ic«435ft* Ss Sr*»->^, ax. r<^>N 

x/\-«Offlrtfc«v>T|lteAS i*«JSA^ft*ttfcft SS i Ml 22«0^ffitw, «ffiH5 0 00AOK<t»l 

/J«<o»i, W*«fcW«c«tT5XJaT«c»ife*i 2 5MAtftM0S iSttl 2 4*«iafti>tt. a* 

Tivt. 5fffl^*T800X:. o. 5B^&*rr&; fclCiO. 
[0 1 543 X, »K7BWUII(wi:&JMASiflO 50 2o<0S ili*«r. !UKCtt9*M^. *i»-C. 7 9 
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iS&gmfcfc (1:3:8) ttivvr^ftfts iSftl 
23*x*s1->rmilt:. tit. 200^0^0 
fl^*J*ofc£fl.*ft3ft£Si»M 23li. 2#T 



: S i H« 
*J8#tt* : 100W 
iftK: 800^ 

lxlO-*Torr 



(0161] (mfcW9)lffg3inchT200$^ »fc*Mfeft*rth 8*£S**?80 0*C. 0. 5* 

o^<0W^5r^o3C:PS(100)«rflSi3R«:^5 RBn?* i i: fc Jfc 0 . 2-*9S i£flc*. StfflfcttO 
0%^HFfcfc«H:fcWBM3££*Ut. 10 *;b^. fcW, *ffCVDfcfcJ:oTS iaNifcK 

Vft&Kfi. 1 OOmA/cm*?*^*:. ZMfrOZ D£irttt:2fttf>S i £#£0. 1 /imtt£*jc»|f L 

ftJMAKii. 8. 4/im/min. T*D200*7 fc. *4>fc. MJ«*1 l±*)«fl«?)A* $06*44 

D^W-jfcPfi (100) S i£fc£#Ji. 2 *yx y ^^^J;-,TI(fc*tfc. 

4£-C«l1H!S**lfc. jg» ( 1 : 3 : 8) (I^TMffS ISflEl lfX 7 

[0162JKPS<100)£*UtSi»m_kte ^^Tft*Lfc. 2 00 S^n^W**^ 

MBE (iff«XWy-:Mo I ecu 1 ar B fcMMftfc&S i Sftl 1 li. 2#-Cfifc*3*lfc, 

earn E P i t a xy ) ifctcJ: 9 . Siimy+ S iaN«fl 1 SfcSMcLfcttteli, SiOi_tC0. 5 

;U*12SrO. 5 z7a>M&>lz&&ZWz. *m^mA£fc~>*:JMSftS ifll 2**Tt*3£tt#J& 

ttfcL UTOhfcOrfci. ft?**. 

ia*:700X: 20 [0 1683 X* »fcilfcJW*ftS i *<05*£?|^ 

JEE*: lxiO-«Torr x'JTV* bU-*JI!VvCH*fcfc £5. 31nch-> 

j££SSK:0. 1 nm/sec X/N-^fflrtCJiJVvCJWSfls l «?>I$*?)ft*tti:fk 

[0 1 6 3] £*>xtf**i/**m 2«M /hfi^i, H*Oft*«te«tT5%OTK»i^n 

tc, «B&5 0 0 0AOI^14ro£Ud!l*>Si TV*:, 

Sfrl 3*Sbfcirt« ffl*£»SW*T800r, 0. [01 693 X. Sirtlei^^fflV^XB 

iKW, «BECVDtttJtoTSi»N* XlOVcmWtCjrp^A,ftT*3»9, UtiASiJR* 

SrKD£**ttr2«W>S i SfttcO . 1 jum<OJf Afctt jfcCSfcavvc. fffc^aKHttWASnTS**, 

^^X-yfy/CioT^L^. <KoT7-yliigSH» 30 [ 0 1 70 3 X. *fcf fl S i Hfco*. MOS c-t 

mm < 1 : 3 : 8) *Jflt'T$7lffS lftflel 1 *X'y tfefrlB^TiWfc^^y T-W-f AMfttfct 

f->^lfc*U:. "tSfc, 2 00*7aytf>£*£:io .16. 2. 0X1 O-'secfcV^S^fcfc^L*:. 

mWk«ftJfeSil»llli, 2^tffc*5icc. [0171] iWmi DiffS31nchT2003 

S i 3 N«Jgl 5*»*Lfcl»Cli. S i O2* 1 4±K ?oy<Off*Srft->fcPg ( 1 0 0 ) JMSflS i £*C 

0. 5xim^WA5rft-7^*©ASi*5r^-SS«:j!)< 5 0%^HF^43£fcvrt&ff^£ifcU<:. ^SJ 

JBfcTSfc. CO«gSffi«a s 100mA/cm»tJ>^ ( Z<7)*f<7) 

[Ql6 4}W±tt3mtlz£Zm*W?)&&* S Mffffifftl*. 8. 4;um/min. TfcD200$ 

i mz&mKzm&xmimxztiTti h-r , ^o^*^^^/,: psu 1 o o > s i 

[0165] K%Vm\ 0) EfS3 i ncht200S 40 [ 0 1 7 2 3 PS ( 1 0 0 ) £TL«S i gfc 1 1 ±t^< 

?oW^^PS ( 100) *I$AS 4Tzx'*v9-mzx*) s SiiWi/t;ni 2 

5 0%C0HFi§ffl^U^V^T»ffi{tffi$»»t^. w*»* $-0. 5$?OV<0«*£«&3ltfc. *«Sfcftii. fit 

<0«at*«*i. 1 0OmA/cm*TA-5fc. i^<0 Ttf>i: 

£?LK<ka*tt. 8. 4/im/min. T*>»?200* RFE&ft: 100MHz 

?ay<0fltf^ft^*:Pg!U0 0> Si«^«tli, fcffiifcirfi: 600W 

2 4 #-c^?l*ffc3ii*:. ia« : 3 o or 

[0 1 663 ISPS ( 100) £?IKS igfcl 1±IZ ArtfXfEjj : 8x1 O^Tor r 

r^X^CVD^J:*). S iXtf^S^/UJll 2£ &&B*I3I:60# 
0 . 5 S ?oy^;**t;:&£$ltt: # JMKtfHi. JST 7 Mtt»/^ : -200V 

rtfcfcO?**. 50 KHO/^frX: +5V 



tc, *f»fc5 000A«ttfl^l4£mLfc*lC>S i 
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(0173J<*^ ^OXtr^^v^^flll 2?mm 

*ffitl5000A<0Kjbll4*mL^»iJOSi 
mtiMiibtot. B*£fflSWC80 0T\ 0. 5* 

£±>tf*. «ffCVD&fc:J:^TSi,N«fcKO^i?^ 
fc2tt<OS i^fclcO. l^im^ttaUo. *<0 

:/<::J:-*TlfcfeU:. «v>r7-y«K»KJSa (1 : 
3:8) *fflVvC&LffSI3flel l*X*y*;/^|$£ 
LA:, tit. 2 00$?ov<OJ**fri->fc£7l»fc 
SftfcSfaWsllli, 2#Ttfc£3*i*. Si 3 N4* 
1 5£lfc£U:?*fctt. SiOi*14±lC0. 5xxm 

[0 174] SisNiflOftbOfc. T\£X*/y 

(01 753 (H»0112)eS3inchr2OOS 
?nV4>flpfc£»-»£Pg (10 0) *&AS i Sfclc 
5 0X^HF»a«Cisi^lMHbRtltLfc. COW 
0>*»«lWi. lOOmA/cmtf^, CCDBfcD 
£?lff*E&!*ii, 8. 4/im/min. T*>9 20 0$ 
;D^m»r)fcPS(100) Sl£flc$ftti % 

[01 761 PS (100) £7lffSi*ftl utca 
«Jdc&&i:J:9. Six£**S/*/Wii2*0. 5$ 

S«:Sn 
&£&«: 900-C 

&£*|3!: 10# 

Hi/M : ~ 2 0 0 V 
SfWtfrx: + 5V 

2<0Hffi 

»w, *ffi£500 0At7>1^14£»*LfcMe>Si 
2*1 3£Sfc*>*>-£, «MSW>r8 0 0X:. 0. 

WO&irta:. JSJBECVD^CioTSiaNi^WO^- 
i?tffc2fc*)Si£f*C0. i/xmom^»a$^ 

xy+yrm^XIMtLtiL. <XDT7 9flmftm 
(1:3:8) SHUTOUTS Ux 7 f> 
*nift*Lfc. "t&fc. 20 0S?t3y£>/?*£iofc£ 
TLfHfcSixfcSiSttl 114, 2#Tlft*3iifc. Si 
3N4*1 SJrll^U/iatCJi. SiO 2 *14±iC0. 
5/zmOJlA«:J#-3^#^AS ill 2SrW^4S**s 
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[01791 (*fc0U3)ES3inchT2OO$ 

?ay<om*zn*,tzPm ( 1 oo> #»as imk 

50XOHF»««(CU^r»«WtltUfe. 
<Ottfc$JKIi. 1 00m A/cm l T'*>o*:. ZcrtBfrn 
£HM<ti&mt* 8. 4 Atm/m i n . T*> 9 2 0 0 $ 
? a y^JI* PS (10 0) Si Xff&fett, 
2 4#T£?l*ft3*tf:. 
10180) P£(100)£?lKSi£«:l 
10 EECVD&fcJ;^ SiXt:^^;HBl 25:0. 5 

: S i H« 

850*0 
ff^J: lX10*2Torr 
&£>££: 3. 3 nm/sec 
[0181 ] Kfc, :(DX^^y+;Hi 2«9«B5 
fc. » 5 0 0 0 AONMUI 1 4 ^^L»S i 
20 i»13tttM}«, 0 0. 

<KWC\ «ffCVD^3«t-?TS i 9 N4 
*«9**>*fc2ft«Si»Mco. l/£mO**Ttt 

ar$^. *4x». Mjrs*i i±^aftjRi 5*>» 

^RlStt-f^yxyf-v^Jt-jTM^Lfc. <Jc^T7 
(1:3:8) fcjflwcaffljts i SMc 
1 Itx^y^TfcfcLfc. f&k. 200S^oy^ 

Si3N4jBi5SrW**Lfe«tcii, s i Oj 
30 W14±fc0. SumaSfrtrto^WUkSlM** 

(01821 V-*tf*i:LT. SiHaCliMv^ 

^?LK^(2#^rJ«ax.x^y^^4U. ttttZti 
tc. 

[01 833 (*fc0U4)£g3i nchT'2005 
?u>^JfA£fto*:P3l (10 0) Si£*l 11J: 
iZCVDmtZ**). SiXtf^£/^;Hl 12£l$ 

40 T*>&. 

RttMtaSUI : S i H4 C 1 j 1 00 0SCCM 

Hz 2301/min. 

SBJS: 1 08CC 

K):80Torr 

8*13 : 2m i n. 

(0 184) £<0»*«'5 0%<0HFfflja4 1 Cfcl>T» 
ffito£$r*To*;. C<0i*O«8a**li, lOOmA/c 
m*-t'*>o*;. X, £tf«WMJMfcM8i % 8. 4m 
m/min. t'AO. 2 0 0 $ 7 o fcj^fcp 
50 M ( 1 0 0 ) S i £fr£*U % 2 4#T*?UHfc*#i 
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fc. *EC5 00 0A<08HfcJl£fl&£U:S i£ttl 1 fc. »vc. MJHtSfM 1 3±<oafc«l 1 6<0A 

4£fifc&;htf % S£#ffla4>T8 0 0T:, 0. 5*H3J Wara^VXyf-ynrJ^TBticU:. fcwc, 
a*t*£fcCJ: 9. i«fWi»ffl(C»^S^ (1:3:8) *m^T, £?ltfS i 

fc. *JSECVD^tJ:oTSi3Ni?:, K9£ir**:2 «H13tX7f^U. 200==? 

ft<0S iSfrCO. lMm<0J*£T*MILfc. nycOJJA£fto£^?l«fc3*lfcS i£ftl 1 3li, 

^ii^ji^tBuoAiSJS^-f^yxv^^fc 2^r«^$n^. s i 3 n«*i 1 e^m^Lfzmz 
x~>xti&ti.<k^'c. yvmsmmma .3: 10 sioi*i is±(co. Si/m^w**^** 

8) «rmvvC3*L*Si£ttl 1 fcx-y^y^TfcfcL MS 1*1 1 2 tlTt j6j&H=? 

fc. -til. 2 0 0 $ ?n><03*=H*o*:£?l«rt:3 m*CJ: S 1 IfciifrfcttBAK 

n^s 1 3s*i i 3ii. 2^n^§^. mmx$nxtit>r. fkm&M&m&ztix^i 

[0 1851 Si 3 N4*l 1 6£RMsU:tifc:li, Si ZttRmZtlfz. 

Oi±Kl/im<0»*^»->fcJW*ASiJfl 12fc* 101923 (£»W1 6 ) E&3 i n c hT20 0 $ 

«»feWMte*fc. ?ny<0W**tfo*:P£(100) Si£*l 1 \9> 

[0 186JX. »fe*i^JWSflSi*Ol|»*JfeteE ^ffiKTDhycM^&AfcJoT, NSSiJBl 1 

x»JTy*h U-*JflVvcil*fck£*, 3 inch? 2«rl $?oy*)*;VC#j£Lfc. H*&A*tt. 5x 

XM-^ffirtfc^viTJMfiASi*<0WAi»5fcMli:ft 1 0 16 ( i ons/cm*) Cltf>£tf:fc50 

TVtf:. St&Kfi, 1 OOmA/cm't*^. ZntonZK 

[0 187JX. a3i«^aaa^J:4|l«flSi*0 5Hta«tt* 8. 4/xm/min. 2005? 

¥ffiR«^tSS, «ffttWSMtl X 1 oa/cm'OT D^HA^ft^Pf ( 1 00 ) S igfr 1 1 1£<* 

izwtt>ixxxo. m&s iwwisic**vt % m i*. 24#-c£?iffft:3ft£. ^»Bft&Ttt. ps 

£*feftKra<2*A$*n: a h? % mtc&mtftm < 1 o o > s i 1 1 1 nwznMitzti. nms 

SftTv*£fc#«tt**i&. i*l 1 2 fctt£fl#**r>*. fcfc, iONSS i* 

[0 188JX. 4i*&ftSi MOS c-t 112^M^**ffiK5000A<0gHU1115*aS 

C^>. 2. 0X1 0- 3 seci;^i«V>«£5j*L£. T800-C, 0. 5 B$ISl&E£kT6 w t IZ£ 0 . 2^S 
[0189] (£fc0U5)ffiS3inchT'2OO$ 30 i*tt*. KSHteO^ir^. &^T. MECVDS; 

^o^Jf^frtfo/cPM (100) S ISflci 1 l_b triors i 3 N«$:ft!iO^-6^3t2^S i3S«c(co. 

(CCVD^(ZJ:0. SixWi/t;Hl 1 2*0. l>um<3£;vcift?IL*:. <Wc, tt%&i*±cr)&im 

5 S?uyoJ^£j££?-efc. «R«fHi t WT<0t ^^KJEtt>f3ryx^f-^k:J:oTH**tfc. *^ 
£9"C**. 7v«SSt&*8ia (1:3:8) £8jUT£?LSrs 

£U5#Xg«: S iHzC U 1000SCCM i£«cl 1 3&2.y+y?ti&l,tz. 200$ 

Hi 2301/min. ^ny^tfto^f^fiftS i W(tl 1 3 

«*: 1 080*0 ti. 2#m£$*l*:. Si 3 N4Jf 1 16£M&Lfctt 

E*>:8 0Torr tcii. Si0 2 ±t;l. 0 jumOl^**ir>fc*tSflS 

8*13 : 1 m i n . 1*112 fc. SjAtraRttlft 

[0 1 90 J ^a^fc5 0%<7)HFS«4»tCfcvrr» 40 tCJ:i»ra5««^*. S i «&li9fc^AKVtt« 

mif^ofc. vT^^7L«^a(*U. 8. 4um/ WZZiVz. 

mi n. T*>9 2 00$?oytf>l*A*:ft^Pffi (1 [01935 7 ) £@3 1 nchT'2005 

00) SiSfcl 1 l^Wi, 24^T«LKfl:«il ^n^m^PI(lOO) J«S.ftSi£fc£ 

fz. zmfcitiSLxn. ps ( i oo) s \m&i \ <r> 50%<7)HFmwzte^xn,&ib3&wit:. zm 

^A^tLfffk^iiS ixtfdfyt/Hl 1 2lCtASHt 0«aE«K(i, 1 0 OmA/cmJT^>-o2t. Z<7)*iC0 

tfKfr^tz. &MMmmt* 8. 4wm/min. T'$> 0 2 0 0 S 

[0 19 1] ;<^it^#yf;Hl 1 2c0^ffi ^oycOWA^o^PS (100) S 

«flSlC5 0 0 0A<0»^g$rmt^Si«*l 1 24^T^a«^$^. 
4=Srfii3i^^ S*»ffim4»T8 0 0X:, 0. 5B*IS] 50 [01941 PS (100) £?lltS i 3 1 ±{ZM 



<^C, C^XtT^^vr^*! 1 2C9*flfi 
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BE <4maxtT?*y- : Molecular Be 
am Epitaxy)^:J:0. Sixm^ 
*32*0. 5 $9ay<r)W*£tiLX2tt:. 

fflflt: 700*0 

: 1 x l 0" 5 Torr 
l£5a£i£:0. 1 nni/sec 
[0 1 9 53 <fcfC Z<r>tt9*is*iVm3 2mmiZ 
?»1 000AOK<t»36£?IML*:. *1BC5 0 0 
OA^Krttf 34£B«U:JWSi£*3 3fctlfc» 10 
<fc*3 6fc**fc£;b*2*#Hfc*-e80 0r, 0. 

tz. »£CVD££J:->TS iaN4«r. fe9**rt2:fc2 

J:-»T**U:. <X^T. 7«yWI&*IS3« (1:3: 
8) *fflvvc£ft*Si£fc3 1*Xy?'Vm£L 
fc, «fc. 20 0 5*Dj^J»*»^fcMJHfc* 
flfcSi*ft31li, 2#T&£$fl*. Si 3 N«*3 
5*l»*U:ttfctt. S i 0!±<CfUt*|ftAS 1*3 20 

2**f*ww t »*r*fc. a»«^aa«t:j:i»f 

[01 963 (9mmiS) ®83i ncht'2005 
^oyWiftofcPS (100) *£Asi£ft£ 

10 0niA/cni«T^. £4>*fc0 
^?L«ftafJSii, 8. 4jum/min. Tfc02OO* 
*D**>ff**ft.»fcPfi<100) SlSfl&ftli. 30 

24^r«.«ft*n«:. &pm ( 1 00) #?l«s i 

S*3 l±*CT9X*7CVDJ6t:J:0. SilWi/ 
*JW132£5$?oy<0J£*fcjfc«itt:. ttflt&ft 

#X : S i H 4 
&miV): 1 0 0W 

8001C 
JE^3: iXlO-^Torr 
fi££j$j£ : 2. 5 nm/s ec 
[0 1 97)&£, £<0xe**y*^fl32O£ffiK 40 
J5WU000A^K<t*3 6,£#jftL£. *OflL &® 
C 5 0 0 0 A<?)MtM 3 4 5: S i £ft 3 3 
fcffiffilfcffc* 3 6 t £Sfc£*>i2\ S«J?ffl&*T8 0 
or. 0. 5«Btti««;tteJ:0. IW«r5IHBIc« 
«ECVD^{2j:otS isNi$-ft!iO^ 
tf£2tftf)S i^fttcO. lum(?)l?*-&mit:. UK 

V/fcioTBtefcLfc. fclrVC, KOH$& (6M) £ 

ffiv^x^TLWS i Sfr3 1 ^i-yfy/^U:. 

t. 200$?ayoJJto£#o*£fl.*tt3ftfcSi 50 



»*3 1tt. 2#TS*£3it£. Si 3 N f **|fc£U: 
fcfctt, SiOtJitHff5SrttAtt^i-4*ttASi 
*3 2*^*£*tf#rtT**:. 

[oi98)x, &t>ht:m&ti>siMm*zmEm 

xVTVthV-Zm^Tm^tlbZZ, 3inch»> 
X7\-^Mrtt*>^T. WAS iMnm*<r>gcki&b 

[oi99]x. mwrmmtxismiks i«o 

TffiR^tt*. C#*RS«l*li 1 x l o»/cm"OT 

(02003X, #ISASi*fc-P*. MOS c-t 

Zh. 2. OxlO-'scc^^lf^a^W:, 
[0201] (*»0U9)Eg3inchT2OO$ 

^o^ojf ^s-^o^ps (ioo) m»fls i muz 

5 0%^HFfcft*fcfcVvcRffi^£fcUc. £OB* 
<9«»$l*ti. 1 0 0mA/cm*T&o£. wflBfrCD 
£?l*fo*J*li. 8. 4//m/min. T'*>9. 20 0 
* ^D^J|*^ofePS ( 1 0 0 ) S i S«c£«c 
tt. 24#T£7L«ft$*ifc. |*PSUl0 0>iHL* 
SiS^±31tC/'C>fr^^-/^-^J:0, Six 

tr?*v-wWi3 2*i 5^o><o^t:^s^, 

RFi^ftft: 100MHz 
SEittWj: 6 0 0W 
300*C 

Ar^: 8xlO-«Torr 
JSMBD: 12 0# 
*-yyMtjft/*47\*: -20 0V 

[02 02 3 *Ii0xtr^4r^-t;i,Ji3 2^ffiC 
£*1 0 00A<08Httt3 6*JBf£U:. «ffi 
12 5 0 0 0 A nWcM 3 4 *Jft£ LfcSltf) S i 3 3 
fct>fie&{fc*3 6 k Z&h£*r£, S*£B**T'8 0 

or, o. s^mm-rhztizx*). m%*%m£M 

OUrtoittz. mECVDmz±~>XSi3N<m>)ish 
tffc2ft<OSi£ft£0. l^mcOSAT-ttaUj. & 

(1:3:8) tm^XZIWS i £{*3 1 £X?*V 
n&£U:. -rst. 2 00$?n>-<o£*£*H*:3' 

a«^t$^s i*»3 1« % 2Kx-mki*htz. s i 
was i «3 2**r*sftttMtrftfc. 

[0203 3 i^. Si3N4«3 5^i?»5{w. Ttx 
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[02043 (Sttflf|20)SS3inchr200$ 

?vy<nm A^ftPS (ioo) #ttfls i mmz 

5 0%<OHFSfc*CfcVvc»W^£igU:. 

1 0 0mA/cm*t*>Dfc. <I£)B$4) 
MffftaHf*. 8. 4Atm/min. ?*>•). 200 
$7DywWA^:Pf (100) Si£fc£* 

24^r^L*ft$n^. i$P5f ( i oo) ^fUB 
Si£tt31x£8ffif££fci;:*9. sixw^ 
;Pfl3 2£5S?nv<o^fci£gSii-*:. 
li. &T<r>t}i')?*>i>. 10 
Sn 

«^ia*: 90 ox: 

AMR : 1 Ott 

[0 20 53 i«0xe^^^n-Ji3 2^BB(C 
Jf*10 00A£0»fcJf36**£U:. *tf>fc, 
£5000 ArtKifclg 3 4 * 0« Lfc»1tf> S i £* 3 3 
fciraSKifcS3 6 700*C, 0. 5B*ffl 

CVD8HC*oTSi3N«*. «9£*>tf*2fcfiOSi 20 
SfttCO. ljum*9«*Tlfc?ILfc, <K^-C\ £?L*£ 

*Lfc. fcwt\ 7?M»l»m < 1 : 3 : 8) Srffl 
ivCiMl*Si**31*X****l**Lfc. "T* 
I. 200$?ny^£A*ftofc£ft«<k5ftfcSi 
»*3 1tt, 2#*Ci&£3*l*. SisN4«355r»i 
Lfcttfcli. S i Oa±&*|&AS i *3 2£*T*** 

fUMHSiifcS iSflE«>»*S&£lfc&Ut&. 30 
[ 0 2 0 6 3 X, fltetofttiffiS i «a*»*£2S 
x.V7V*hV-*m^XWVZbZ*>s 3inch') 

tiXWz. 

[ o 2 o 7 ] jsa^rastaic.* * ***J!.s i *o 

^ffiRfccOfcm. e#KWM3il x 1 OVcm^T 

tcwi^nx^o. jmsas i jtmisicfc^T . *r 

$ixrv>i^i:^«l3$^. 40 
10208] X, iHMAS MOS c-t 

i£ £ m v dHBc^r -v ! ^ T - <n 5 4 7 * 4 A i: SI £ U £ i: 

2. OxlO- 3 sect^3»^a^U:. 
[02093 (£*fcW2 1)l£&3inchT200:; 
?n^eoEWi*fto£PS (100) JMS.&S 
5 0%<OHF&«*Kfcv>T»fi^*ttL*:. 
<OfcK$J!»i. 1 0 0mA/cm*-C*>ort:. 
£*UHbfflKti. 8. 4/im/min. T*>9, 2 00 
SW^^PSdOO) Si£tt£ft 
(i. 2 4#T^?L*<t;$ftX:. PS (10 0) £?l*S 50 



iX*3 1±C«ECVD»tcJ:0. Sixtr?*v* 

V-XXTX : S i H« 

fijfc: 850*C 

BE}): lXlO-'Torr 

3. 3 nm/sec 
[0 2 103 <>:t, £*)Xtr?4f^*^*3 2tf>«BSfc 
J**10 0 0Atf>K<t*3 6«r©i£U:. **>f*« 
(35000 k<r>mm 3 4 »M IfcJM^S i 2*3 3 
fcffi£»fc*3 6 4:£«*3^ 700t:. 0. 53JH 

CVDCJ^TS i 3 Ni*, 159£ktffc28:*>S i« 
ft£0. 1 jumOJJ^TttJIU:. <*WC\ £?l«2£fc 
3 1 x^Hft«3 5^^RKHi>r^^x.yf-y^J: 
oXmkUz. 7yWBi«®S?fc (1:3: 

8) *jm*T»«Si«m*x**>*1**L 
fc. «fc. 200S^ny«fl[^ft->^?lWk* 
*lfcSi*#:3Ui, 24K1fe£$*l*:. Si3N4*3 
5£*^U:tt£<i> SiO:.Bc*eftSiJI3 2* 

[0211 3 V-A#ZblX* SiHzC lifrffivtf: 

MW^c^^ax^f-vjr^ttti. ms*. 

fc. 

[02123 (9Ot«22)ISS3inchT200$ 
^D^U^ofcPSd 0 0) S i£ttl 3 1_t 
^CVD^fciO, Sixe**>-r;Hl3 2£l$ 
^n^W^T&ISStf*:. JtiRftfN*. &.T<Ob*5*) 
Xhl. 

Rf5^»t«: SiH 2 Cl 2 1 00 0 SC CM 
Hi 2301/min. 
ift«: 1080X: 

^5 : 8 0 T o r r 
1*13: 2min. 

[021 33 r«^*K50%cOHF?gi«*K:fcv^» 
Wb««rltL,fc. zmnVfit&m^ 100mA/c 

m*x'b->t:. ttz. zmn&iiummi. s. a 

Mm/mi n. 2 0 0 5 ?o^)Ar*£fto*: 

PS (100) Si3S*^13Hi, 24#X'&?1% 

00) Si»*13 1<OA^?L«fl:$iX. Sixt^ 
^^;UJB1 3 2lzli#W%fr~>t:. <Mz. ^coxt: 
^•/f/Hl 32^ffitCKfl:*l 37*#&U ^ 

nc s o o o knmvt 1 3 5 »jwti^s i 
1 3 4 tma&m 1 3 7 1 tsfa^^, asrsm 
*r8oox:, 0. 5^iaM*rsc:tu:«ko, 20^ 

TS l 3 N4Srte0^^2^SiS*l3O. ljum 



( 

4 1 

7-/«»*Ki8« (1:3:8) *ffiWC£?l*S 135 
«cl3 3«rx.yf.>^<l^fet7t. 200S7D 
>0£*£#^A:£?l*ft$ft*:S i£#l 3 3U. 2 
#THfcfc$*tt:. Si3N4*13 6*M^L*f*KfcL 
S i Oa ±fc 1 v m<?)}$.**to'>t:M&ft$ i * 1 3 2 

(02141 jSjft^JBaWttiJ: *BHM*oiML s 

[0215] (£ttfl23)E£4inchT5005 
^n^jy^Sr^^^PSl ( l 00) S i£ftl 3 1± 
fcCVDfcfcJ:*). Sixe«WiWil32*0. 

RJCXf^Sat: SiHjCli 1000SCCM 
Hi 2301/min. 
ftft: 1080-C 
£Efl : 80To r r 
•$(3 : 1 m i n. 

[02 16] C<D»fc5 0X<OHF»«*te*HVC» 
W&***T->/£ 4 i^^^>*a*«tt, lOOmA/c 
m*T*ofc. zm(0£1Mm&l^ 8. 4jum/ 
min. 50 0$?oy<9J¥*tfcofcPS 

( 1 0 0 ) S i 2lfc£fcl 3 1 ftftfrMJNte'tffc. 
w*>»Wb£TUL PS (100) Si£ttl3 1tf>* 
#£7LfMt£ii. S i xtr^^v-^^Jf 1 3 2£{i3fcft: 

(0 2 171&IC, .Itfjxfcf ?*x*^M 1 3 2tf>*ffi 
lc£* 1 0 0 0 AOftftfl 1 3 7 $r«£L£. 
&ffitz 5 0 0 0 A^BKfc* 1 3 5 Ufc»!OS i £ 
fla3 4fcfflaWWl3 7fcHHKHt, 7 0 0XX 

o. 5mnttfrt«c^icjt9. Pt*^stfflt«o^ 

tffc. fcffCVDICkoTS i*N«* % tt96*rttfc2 
tt<0S iaE»t*«LrO. l*tmlHIUT. MAS 
tti 3 3±oH^k«i se^AfcRfctt^yxy** 
^teJtoTRtejLfc. ( 1 : 

3:8) Zm^X&lWS i Wlfcx.v+y71t&l, 

*lfcSi3MMi. 7#Tfifc£$*Ut. Si 3 N4fll36 
Srfe* UrfclCtt, S i Ot Jtfc*lfcllS i V 1 3 2 * 

[ 0 2 1 8 ] X, »fc*lfc***ftS i 
x'jr7*bU-*ffivvCH*fcfc£*, 4 i nch^ 

[0 219)X. i£M?38MCC£&*|*ASiJg<0 

^XRSfc&li IXIOVc m W 50 
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&&IMIftttl29A3*iT*6't i . J*l?>raAte#Kft 
(0 2 20] X % #|ftJISi MOS c-t 

2. ixio- 8 secfci*a*v*«55;U:. 

[0221] (HttW24)ifi[g3i nchT200a 
9ayt>m**to*>tiPM <100)SiS*l31<0 
tm£7uhy0)4*yj£KtzXr>T* N£Si«13 
) 2 £ 1 5 ? DV^tMLfc . H-&A*tt % 5x 
10" (ions/cm*) T*>->*. £<0£<*C5 0 

fttfftfi. lOOmA/cm'tft^. «I<0«$*)£?1 
KflSMBi. 8. 4/im/mi n. T*9, 200$? 
oy^ffAfcft-jfcPgUOO) Si£ttl3l£ft 
*i. 2 4*TMJTft**ifc. i^BWMaftTIi, PS 
(100) Si£ftl31<r>*#£?liNfc3*U NMS 
i«l3 2K:id3g^b&<5r*»->fc. ifcfc. coxtr^^y 
1 3 2£>f*Efc. 10 0 0 A«OJ**0>liHfcl 1 3 
» 7*#j£Lfc. *<Dft, £ffi£5 0 00Atf>Rfbfl 3 
5 ?:ML^^S i £ft 1 3 4 t fiTEKfl:* 1 3 7 1 

700X:, o. 5*lSM&t*zhtzX 
0. 2o*>Si»ft*. SMKK*)**?**:. «5cv 
DSEti^TSisNi, frtt9£*>tf*:2fc*>Si»* 
CO. l*m*5**Tfc«U:. JJcivc % £fl.«£fcJ: 

<^>T\ 7 (1:3:8) fcfflvvt 

£?L*Si^l33*Xy*y7Tfc£L*:. 

2 0 o $7uy<r>mAZft~>t:&nM{tiitit:s i £ft 
«L 2#?Htefc3#lfc. SUNiJf 136£&£L*:» 
fcli* S i OiJifcHgAS i fi 1 3 2 £*r*-*s#*< 

»*-c*fc. asKrimtej: t>wim*mm&. s 

[0222] (3lttW25)lCg3 i ncht200S 

?uy<om*£ftr>tzPm (ioo) j^ias i &mz 

^SKSPltti, 10 0mA/cfn 3 T^ofc, Z<Z>Vt<7) 
^Mi^mt. 8. 4jum./mi n. T&9 20 0S 
?nycr>m*£to->t:Pm ( 1 0 0 ) S i S^^ti. 

24#r^?unfl:**u:. 

[0223] PS (100) £fl.ff S i 4 1 ±tcM 
BE (^«xWy-:Mo 1 ecu 1 ar Be 
am Ep i t axy ) fcfciD, S iXtr^^-wW 
*4 2*0. SS^D^ff*^***^. mUUftft 

iSU£ : 7 0 0 4 C 
©J: 1X1 O-'Torr 
A^3LK: 0. 1 nm/sec 
[0224] icOXt^^i/^Ji4 2^®C 



( 
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IZ 5 0 0 0 A*)»fc* 4 4 S i S* 4 3 

i:«lie»ftl4 5 fc*tfk£**h ra#Hft«FT8 0 
0. 59mM*tllttzX*). 2O<0Si*ft 

(1 : 3:8)£8JtvC£?l*Si»*4 1*X<y*y 
[ 0 2 2 5 3 S i Oi±ir»»*»AS i M4 2**+ 

[0226) (Hit0!26)iag3inchf2OO5 
*n**tfr**»-»fcPffi (10 0) 4USAS i 
5 0%^HF^WCfcvvC»fifm*ttLfc. 
OfcOTHSti* 1 00m A/cm 2 Th->fZ. 
£?UHfc&fltl±. 8. 4ium/min. Tfc^OOS 
?ov<oJ****Hrt:PSi (100) S iSflsgfett. 
24a?«UMfc**tfc. KPS(100)^?l«Si 
3S<*4 l±fcr5X-7CVD^fciO. SiX^^^>- 

: S i Hi 
Mtttfl : 1 0 OW 

800*C 
JBE^J : lXlO-'Torr 
!£&&(£: 2. 5 nm/s e c 
[0 2 2 7) <XC. ^<7)xe^4ry-v;WJi4 2<0^®C 
ff*l 000AOttfti4 5tJBftLfc. £ffi 
12 5 0 0 0A*DBHfc*4 4 *MLfcXM>S i «*4 3 
fcfiElWW4 5fc*»h£fr*. E*£Kft*T'80 
Or. 0. 5B^Jia*f*<IfcfcJ:*>, 2otf)SilMc 
*3IIHCttO£i>*fc. 6M?)KOH$fc$rjB 
tvcMffS i SK4 1 *x ^y^HSLfc. 

[0228) fT^U^J:d tzMft<0 S i #fcfttf)K O H 

[0229) S i Ot J:£A«KrttAtt*1T***lft A 

[0230) <£jtofl27)ag5inch-C600S 
?ay<WA£fto*:Pffi (100) **§AS 

5 096OHFaRR*(ii3^TiaittflaKSttLfc. ZWH 
<0*Mtttt* 100mA/cm l Ti)^. ;^<0 
M.fl»tit!«^ 8. 4/im/min, TABOOS 
?oyco£*£ft->*P£ ( 1 0 0 ) S i Sffcgffi*. 
7 0#-C£?UHfcS*ifc. Pffi < I 0 0 ) ^?L«S i 26 
#4ll^TX AA^^-^O, SiXtT? 
*W/WJf 4 2*1$ ^nyoJ»AiCfi£ft$^. JftH 



23) *W¥5-21338 
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mi*, wrviao'cht. 

RF»a»: 100MHz 
MtWfl: 600W 
ffl&: 3 0 Ot: 

Ar#Xff:fo:8xlO- 3 Torr 
AMIB: 120# 
^-TShtt/MTX: - 2 0 OV 

[0231 )&{;:> Z\oxv?*is+;vM4 2<rmmtz 
10 JJ^100 0A<0»^45£JBJ&U:. **)t*. *ffi 
£5000 AOKftfl 4 4 *JM Lfc Jfc> S i £#4 3 
**fa*J*!\ B*8Ha*T'8 0 0r. 0. 5B*|S!Jii 

m+zzttzx*)* 2*y<osimto*vmGV>*)4tbit 

fc. *WC, 7 (1:3:8) Mfc* 
0 0 3?nyaro*ft^fc£ftJ(fl:8*ifcS i 3^*4 

ni, 7#n&fc*ix£. 

[ 0 2 3 2 1 S i OiJ:£jM^Att*4rt**l*A 
S i «4 2 *1W*»feWMt-C*fc. 
20 [ 0 2 3 3 ) X. ^^n^iMgflS 1 

xyry^h'J-ifflV^TS^fcd^. Sinch^ 

[0 2 34 1 X. 8a«*KSta<:J:*mftSi*c7) 
TOHMttSL €g£RS£«!i IxiO'/c mUUT 

mthfixa*). msfis ijijmxmcjsivc. «r 

30 (02351X, JmSASi MOS c-t 

2. lxlO^sectV^^I^Lft. 
[0236) (5?ttM28) jg@3inchT2005 
^oyo»«»onsPffl (10 0) ftttAS i*flc£ 

lOOmA/cm'T'l)^. Z0)W> 
£flJMfc3t*li, 8. 4Acm/min. 9 2 0 0 5 
9uV<nW.*Zftr>1tP%l (100) S iXfteftti. 

24awL*<L3*ifc. PS<ioo)^?i«sig 
40 fMl±fcmM«&fcJ:i). Sixe^i/+;H4 
2*5S?o:/«J**i=««*fc. fiftftffli. JEIT 

: Sn 

: 9 0 Or 
: H: 
Miffil : 1 0# 

[0237] <Xfc, £^e**y*/l'JB4 2*>»1BlC 
JJ*1 0 0 0Atf>K<fc*4 5*#«U:. Hffi 
tC5 0 0 0 AO»<U14 4 mifc^S i 26*4 3 

so 7 0 or. o. 5B*iajraa#-*;ra:CJ: 
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0. 2oaSi3ftHfifflfcH fcwe % 7 
?«Rft8iSitt (1:3:8) *fflV>T£7UtS i gfr 

4 l£x-y*y7lfc£U:. -fht. 200 $?ay<7> 

r o 2 3 8 ] s i o:±£jwsas i m**+im*tf 

[02 393 (3d*0!29)I»$3inchT2OO = 

?oyoi***ft->*:pg (ioo) m&s i 

5 0X<OHF»a*|c*v>TIMWbfittf->«:. 10 
*>«8Hfi»i. lOOmA/cra'TAofc. £e>K*0> 
#flJM»*l±, 8. 4/im/min. T*>9 20 0S 
?ny<D£**ftofcPg ( 1 00) S iSffcgftii. 

2 4#?$7LM:3flfc. PSt ( 1 0 0 ) MJtS i as 

*4 1±fc*ffCVDt£fcJ:!K 

4 25:0. 1 $?ayrtJJ^fcj££$i*r*:. *!*&f* 

V-XtfX : S i Hi 

ffl*:850X: 20 

1X1 0'iTorr 
j£&XJK:3. 3 nm/sec 
10 2 4 0] <XtC. iOxe^^/PJi4 2(?MM£ 

i o o o k<r>mm4 5 tjMLfc. am 

1 5 0 0 0 AORftV4 4 mt^S i £f*4 3 

tfflrn. 7 0 0-c, o. 5«raro»-r*itfcj: 

0. 2o«Si3Sft«:»fflfc:ttO^<yfrfe. i*vvc\ 7 
vfflmmfc (1:3:8) iffl^T^7L«S i Sft 
4 IfcXyJ-^JlfcicLfc. "t&t. 2005?ny<7> 
i ofcMJWfcjsftfc S i £fc4 1 li. 24K1fc 30 

[0241] Si0 2 J:(:^ftSiJB4 2**T*£ 
y-^AtLT, SiH2Cl 2 $r<> 

«jt^fcfwr^ai-y^^T«Bi. it* 

[02423 (*tt^30) SS3 incht'2005 
7n><7)m*Z¥f'>t:Pm ( 100) Si£fcl4 1_h 
tCCVD^tCjrO. Sixt***^/W»14 2*l$ 
^D>^^T'^$^. lta^frii, OTcOtfcO 40 

RfC^gTA: S1H2CI: 1000SCCM 
Hz 230 I /m in. 
tfiJK: 1080*C 
JI^J : 8 0 T o r r 
8$|hJ : 2mi n. 

[0243J ZC0&ftZ5 0%eOHFffi&*iZ&^Xm 
ffifcJttfcfTofc. w0M*tt«««»i. lOOmA/c 
m*T*>o*. X. C«?)^#?L*t<ka«li. 8. 4m 
m/m in. *CJ& 9 2 0 0 $ 9uye)W.*tt*>tz PS 90 



( i o o ) s i £ A&ftft 

*cu. pm ( i oo ) s i m 1 4 1 

Mi. s i xe;^i/t;Hi 4 2fci4Wb&»w»o 

fc. i<?)xtf^^x^*l 4 2^B5C, Hffi 

\z 5 o o o A*)BNt« 1 4 5 S i 1 

44«rWa*^ 2*#fflft*"C8 0 0t:, 0. 5B* 

y vmmmm ( 1 : 3 : 8 > * 

fl^vt£?L*tSi^*x^y^B^U:. 
200*70 y*>&* * t -^awfcSft*: S i £fc 

[0244 J S iOi±£.lum(DBX%to~>fi:&&fk 

s i 1 1 4 2 aaram 

«KJ:*SrERJKo8JIL s ij|ci*Kfc*|ftAXKI2 

[02451 (HHH31)ffiS3inchT200$ 
^DVW$|$ofc PS ( 1 0 0 ) S i £ft 1 4 1 _t 

S iH»C li 1 OO0SCCM 
Hi 2 30 I /m in. 
S«: 10801C 
E^J: 80Torr 
8£Ih3 : lmi n. 

[024 63 C*)^K5 0%OHF«»*fcfcivc» 

m&mit:. znwnmwt* ioomA/c 

m l T&^*:. zmcDZlWmmt. 8. 4*ro/ 
min. Tfc^OOS^nVO^fcftofcPgi (1 
00) SiS<*14l£fcli, 2 4#T£?L«ftSft 

fc. w£>»ffifb£ra. PS(ioo)sig«*i4i 

«WWL»t3#iS ix^#^ii 4 2 WiS 

[0 24 7)&£, i^xm^f 14 2<D^SS 
£9^1 0 00A^»4fcll4 6*$t1cU:. 
«WC 5 0 0 0 Atf)Bte0 1 4 5 *g« LfcBto S i £ 

7oo«c. o. 5«ira****<:fcfcJ: 

»). 2o^S f*E£te 9 ^v^T, 

7-y»IK»KJSS(l :3:8) J-ffluT^?lKS i S 

[0 24 8 3 SiO:±^#«|ftSi«^tiS^ 

1024 93 (^ffeflHI3 2)ES3inchT2 0 0$ 
^oyoUA^^o^ PS ( 1 0 0 ) S i 1 4 1 <T> 



(25) 
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2 5-1 5.?u>cnyptlz&&lt:. H*&A*li. 5x 
10 16 (ions/cra')Uoft. 5 0 

SEf*£tt. 100mA/cm't«)^. iOBfcWl 
W&Ktt. 8. 4*xm/min. T*>9, 200 
D^^PS(IOO) Si£fc£tt(i % 2 

4*-»?LfMi:*#ifc. zmmmx^ pmuo 

0 ) S i Sffc 1 4 1 £?L«fcStlNS! S i 1 1 4 

4 20£9£g» 1 0 0 0 A^KfcJf 1 4 6 ^f£l 10 

ZWlZ 5 0 0 0 A«)KM 1 4 5 £m&L 
^»'J^SiS*i:^2»^Bl4 6i:^««$^ 70 

o*c, o. sm^m^tiztizxo. 2-*osi»* 

(1:3:8) fcE^TlHUfS i Sfc*Xy*>^ 
£Lfc. 20 0 S?ay<oflp*£ko££flj| 

ffcSftfcSiSWi. 2#T-ft*£$*l*:. 

102 50] Si ChliKJMSAS i fl£:*r**£ft# 

[02 5 13X, ^^*eASiJgO»A^jt3taf 20 

xijrV^b'J-SrffiVvcW^fcC:^ 3inch»> 

****** m*<o*ckitiztti,x5%&T£nt.bti 

X^tz. 

[ 0 2 5 2 1 X. SOTflgfttttcJ *JW8AS i 

t&mikmumxztixtibr. 

[02533 X. m&Simz^$. MOS c-t 30 

£6. 2. 2X 1 0*5 s e c 
[02543 (^JtW33)iSg3inchT200$ 
^D>«Jf*^»->fcPfi ( 1 00) 

5 0XOHF»«+C«V^IMHb«tllLfc. 
*0ttii5»Ktt. lOOmA/cmitA^, £«>Bfr4> 
£?L1f{fc>S*tt. 8. 4jum/min. T*> 0 2 0 0 * 
?DV*>J|Afc»ofcPffi (100) Si3£fc£fcti. 
2 4aWUMM*ifc. 

r0255] PM(100)^fLKSi36«c51xiwM 40 
BE^tCiO. S ixe?*i^;WB5 2£0. 5*7 

a* : 70 OX: 
Eft: lXlO''Torr 
St^aUK: 0. 1 nm/s e c 
[0 2 563 &C, c<oxtr?*i"WWi5 2tf>*ffil;: 
#¥»f® L£i$?lit53$i#7X (fused qua 

r t z glass) mttznhkbit. 

T80 0X:, 0. SiflSHlQfcrfcCfcKJ:'). 20tf)£ 50 



ZmtMSb-ttz. *KCVDfcfcJ:-,TSi 
sN.fcO. lumW*Tm*>i>itt:2ft<7>&tiii& 

%m4*y*vi-yficx~>xti*it:. vt^x-yy 
mmmrn < 1 : 3 : s ) *m»x*Mts i s#5 

Uxvfy^l^ -tit. 200*?nym 
**iofcMJHi:*nfcsiS*5itt. 2^t«* 

Si»N 4 «5 4*l»£Lfcttfc(i, 
(fusedquartz g 1 a s s ) 36#5 3 xt~ 
0. 5^mOW*S»^JM6ASiJf52«r^l)a£ 

[02573 ^san^mmtzximmmmmm. s 
mtfmztix^zzttfwzztitz. 

[02583 <£»H34)fig3 i nchT200i 
?a>^S:^tPl (10 0) I 

5 0%<oHFmm^zi5^xmmim.^itz. zm 

tf>*S5fc£tt. lOOmA/cra'Tftof:, 
^Jlttftefiitttv 8. 4jum/rain, T&9 20 0S 
?a><7)3t*>H*->:fcPg ( 1 0 0 ) S i &#±mi. 

[02593 PS (100) £?LKSi£fr5 1x£r 
7XTCVD^J:0, S ixtf?*^^052£5 

0T*>?>. 

-v>s : Sim 

laraa**: ioow 

itt£: 800«C 
ffi*: IX 1 O-'Torr 
&&$*£: 2. 5nm/sec 
[02603 &K, «IiOxe**->*A'*5 2tf>ISffilC 
#3*»f©*tiU:5 0 OiC5fi22tC|PCfll^^ 2,^5X5 
*5 3fclfeW)*, a*8fflft+r4 5 0lC. 0. 5 

i?^. ^ffCVDfctlJroTS i 3 N t $-0. l^mCO 

o htrttz 2 ^tmmzim it: . x^xzn 

«£f*5 l±wati^54^*«-5U5tt4*^Xy*>' 

$>nn<tsim*x.v*>m*itz. +&t. 20 

0$?oyoiJ**{>r>*£?l«fl:$iU:s igfttt. 
2#m£3ta:, Si 3 Ni»£|fc£U:«t::tt. (SR 
^^7X*{*:5 3Jttc5>unic7)^$:^^#^AS 

[026 1 3 (^S6M35)SS3i ncht2005 
?oy<OJ**£ftofcPg (100) J*t*£ftSi£tt£ 

<0«St$£li, lOOmA/cm'ti)-)/:, C<7)^ 
^?l1f<mjKU, 8. 4iim/min. T*>02 00 5 
?ny*)}$.*£1tr^tzPm (100) SimeMsfi. 
2 4ttT*£7Urfl:£flfc. 



1 0 2 6 2) PW. (100) &flKSim51±lZJi 

RFfflfcft: 1 OOMHz 
fcffliMWj: 60 0W 
a*: 300r 

Ar#^: 8X10'»Torr 
120# 

*-y*«s*47*: -200V 
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10 



102 6 8) iKK. w^xe**v«wW*5 2<7>^ffi£ 

*w*sritL^8o ox:^i;:ittb£<a&*#7*£ 



[02633 &K. :^xe^^yt/H5 20|cffi(: n«^±^H^ft«^i£:R«ttW3ryxy^^J: 

3fc*8iffi*ttUi5 oo-cagia^^^i^xn ot&sl*. <*vvc7*ij»»is8s ( 1 : 3 : 8) 

*5 3*afa*J>*. 2*£fflJ**T4 5 0 , C. 0. 5 *JiJuT£7l*S iS#*x?f->?T&£Lfc, 

B&IMfctSCfcfcJiO. 2ocO£#£§*g|Kfc9£fc fc s 2 00 $^D^OAPV$-t>o^?L«^$^S i 

tffc. «BECVDttfci-9TSIiN«*0. ljum<0ff Sfr5 Hi, 2#T1fc£$it*. S isN«*54£Mtfe 

nm±m<mv*zw&w*>x.vi-yfiz£'> tzws&s i«5 2£rr sa^^m?**:. 

TBfcSU:. *CDt*7 -viB&gtfSSS ( 1 : 3;8>* S i jN4»tf)ftb9£. TKxsfvw ?*£«?IU: 

i*5 1ll 2*TC1*«*i.fc. Si 3 N4JI54*«*£ [0269] <Wt«37 ) «»3 i n chT200S 

Lfctfcfcti, {gM&tfyZ&i*±lzi. OvmW&X* ?n^4)J»**fto£PS (10 0) *&ftS 

^o^J^ASi«5 2fW«««c*<^T$^. t 5 0%<?)HFmmWzto^xm&i\JlLZHLtz. z\<m 

fZ. S iaN^ttbWC, Texyvy-y^^^ftBI <0«S«&Kii. lOOmA/cm'tft^, £<7>B#0) 

lfc«£fciE*^«#*9, £?L1tfc$*l*:S i£ «LITfl3MBi. 8. lum/m in. Tib 0 2 0 0 2 

<*5 1 Ulfc. ^ny^JJ^^ot PS < 1 0 0 ) S i a*£Wi, 

[ 0 2 6 4 ] X. #4>ft*#fc«5S i 24#TMJtft3Jh.fe. 

JiVyySbV-Zm^TIR'VztH. 3inch-> (0 27 0] PS < 1 0 0 ) £?l*S i 2£f*5 l±tC« 
xyx-^ffirt^v>T^I6aSi*^Jl[*0«yc«[i:ft 30 ECVDfcKiO. S ixt^^ xt;Pl5 2$ 1 . 0 

[0 2 65) X. mifcmmSiZXlW6&Sim<0 7-X#X:SiH« 80 0SCCM 

IS*fcKfga?/Sf J 1 X 1 OVc m«JaT : Hi 1501/min. 

Cl|rp;i &*iT*S 0 . JHS.fi. S i *mig£fctvc .if fci* : 8 5 0*C 
fe«cttJWdW4»A*ftT*^ AffgttAtttflfifr : 1 x 1 0"'To r r 

$tVXK*ZbiMmZtltz. X. JWSftSiflfcO ttftXft: 3. 3nm/sec 

MOS c-t££fflv^T^*-ryr-07>f7 [0271]*tc, ,I<0xe?*i'-v/Ui5 2tf)£®K 

^-fASr^L^t^^. 2. OxiO-'secil^ #^atejN^*^5£#7*£ft5 3£&ht>h 

ft^m&Tjkitz. 40 a^ffl^rsoox:. o. smma&t&zt 

[02661 <&»0B6)fi?I3inchT2OO$ iZX 9, 2-OCOMfoli, SMfflfctt 9 
;Dy^MPI(i00) JUttftSiSttU [02723 BECVD2*:J:->TSi3N4*0. lxt 

emsmmi* i oomA/cm*T*>o*:. MftsflUiaafljtoa&K^^*;' 

ZIllM&mt. 8- 4/im/mi n. -C&9200S X./^V/CJ; r>T»*tfc. &W7 v 

?o><D£*£fto*:P3/(100) SiSflsgftli* frfflW^TLWS i 2#5 1 Hvt^Lfc. * 
24fl"C£?LKft$*ifc. 200 $?oy^J^£i>o££Jlfc{t:$fU:S 

[02673 Pm (100) ^>L«Si»*5 1±*ca iSWi, 24K1fc£$ft*. S isNi^^l^iL^ 

ffl«^^J:9. Sixt^^^;p«JrlOS^ny tc(i. 53WT5^«*5 3±fci . 0/im«oJ?^$-^o 
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LXs S i HiC ifc&ia 

[0273) <$mW38)ttg4inchT300$ 
?nvo&*£fto*:PM ( 1 00) S i£ftl 5 1 Jl 
(CCVD^CiO. Sixe^^i/^;^15 2«-1$ 

SiHaC Is 1000SCCM 
Hj 2 3 0 1 /m i n . 10 
iaflt: 1 080-C 

80Torr 
B$f3J: 2m i n. 

&ttJ&.&ttltz. lOOmA/c 
m*T*>o£. X, ^■fr^mJMBWU:* 8. 4/i 
in/min. T*>9. 3 0 0 $7D>-fr>J»A£fto;fcP 
SI (100) Si£fcl 5l£fcli. 3 6#?£?lKtt 

o ) s i m 1 5 1 <oA#£?i«tt$ft. s i xe** 20 

SM-rt-fll 5 2£U3tfc#**^*:. iKK. :oxe^ 
1 5 2 *|fc Lfc»HE*tf 

7*gftl 5 4£«h*>;bi*\ S*#H*l*T8 0 0 

o. Bmrnthzttx*)* 2^<7>m^mm 

I » m^WAT-ttflj A +f-r ^ it h o -^/rgu**- 

tMLfc. *<OfiL *?LJ«*1 5 3Jt*>attKl 5 5 

xy^mmmm a-.s-.s) &m*x&ji*s i 

S*tx-/f-y^^L,^. -Tit, 300S?oy<o 30 
Wc£7L*fc$ix*Si£fcl 5 3tt, 4#T 

5 4±tCl/|tAoJ^£ft^**ttftS i 
*1 5 2****«MMT*fc. aa«^S»«(C 



(02753 9 



Mm&tiXMZktm 

ttS3 incht200S 
100) Si£fcl51± 



CCVDftCiO. Sixi:**i^;MU5 2£0. 

ffU&tfZ&M. : SiHaClfc I 000SCCM 
Hj 2301/min. 
fliK: 1 080*C 
E?J:80Torr 
^f|SI : 1 m i n . 
tO 2 76] Z<0mfttZ5Q%C0HFmmWztS^Xto 

m&zntti. ztmnxw&mt* ioomA/c 



40 



50 



mi n. T*020 0 5^D>'<OWA«r»-5^PS (1 
O 0 ) S i m 1 5 1 gftU. 24«T«Lffft«ft 
fc. i<D»ffifl^Tii, PS (100) Si £tfcc0*# 
^?L*^$nsixe^^v^;P«l 5 2£li$£fc#* 

102 77 J C«Xt**^*JWil 5 2^ffi 

k*^© itzmmmtf? x&ft 1 5 4 zmtzb 
**t. fissaswcsoox;. o. s^raun^r^i 

VD^{Cj:o-CSi3N4?rO. 1 /^mtf>IP^T^fcm$-t^ 
T, K0;Mrttt2tt<«ft*«?*U:. £ft 

ftstti 5 3x*>a<fcni 5 5^>*^»ett-f 3ryx. y 
(1:3:8) *mwc«l*s i m**v+>m 

£Lti.1'lt* 20 0$?oywJ3^£io*:£?lK 
ftS*l*:Si£*l 5 3WL 2fr?»***ifc. Sia 
N t * 1 5 5 tmi Lfcttfctt, ^7^i* 1 5 4 ±|C 
0. 5um*m**G~>t:Mm&SiMl5 21:1rth 

[02783 (£tt«40)££4 i nchT'3005 
?D>tf>j»**ft-9fcPffl <100)SiStfU5lcO 

$mtzrahyM*ywsz*~>x* NSSi*i5 

2*l$*D*aW*T«*Us. H*SAft(i. 5x 

* v » ■» w »• .» ^ f j. / v. «,» . V.vy4frn»«w ./ w 

10 0mA./cm2"CJ>-5^. iW^D^fL 
mtitJKtt. 8. 4^ra/min. Tl>0, 300 = ^ 
uXDV&ZftntzPm ( 1 0 0 ) Si«f*15l£ft 
«, 3 7^-C^fLlfftS^. i«0»«b«Ttt. PS> 

( i o o ) s i nss i m i 

5 2tel«fc*<$ra»ofc. Z<ONWS i 1 1 5 2 

ioaffitc^^® »M U^SS«53S^7 154* 

*ka***\ as^H^rsoox:, o. s^raMft 

{0279J«ffCVD^(Cj:oTSi 3 N^0. 1 
m<0/*A£m«2tfT&* 0 ftiyfr^ 2tfc^S<*$:*a t 
Jt. 5 3±<OS<t»l 5 5^A* 

WW»B»JS*fflv^T^LItS i»«£*x^^y^± 
L^:. *thb % 300S^oytr)ifA*t»-7^:*?L«fl: 
«fifesia*i 5 m. 4^m*s^. si 3 n, 

01 5 5*Ufc*Lfcttfctt. XT^A^l 5 4±tCl . 

C 0 2 8 0 3 X. «^n^^6flS i Jl^WA^r^M 

xyrV^M>-*fflV^TM^fe^C6, 4inch^ 
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[02 8H X. am?*ftft£j:*JWSASi*a 
¥ffi«»W>tt*. <E»KK**til x l OVcm'fcLT 



#X : S i Hi 
Mtttft: 10 0W 
Oft: 800*0 
Efj: lxlO-»Torr 



MOS c-tS£^vC4>ft**!;7-<05>f 7 2. 5nm/sec 

i»trttU:fcw4. 2. 2xiO" J seci:V^ [0 287}»:(:, C(0X^^yt^*6 2^l: 



[ o 2 8 2 ) o* o . *«9Hcj:*t«r. io 5 ox;, 0 . 5*ffl 

tt, «»tt, m&vmtts^xmifcimwmfM 6i*xvf->?mkLti. tit. 2oo$?n^ 

tf^*ftf*t*w «C*WJifcJ:*Uf, W**tofc«lJM:*ftfcS i «#6 itt, 2#?& 

[02833 (&8fcfl|41) fc®3inchT200$ [02883 (£S*0l4 3 ) £&3 i n c hT2 0 0 5 

^nvoifAfrftofcPSg (100) JMSftS i 7u>-<0J?A*fco*:P£ (100) HUSflS igftl:: 

5 0%^HF^*fcfclvt»ffi{l3£*ttUi. 5 0%^HFjg?ft4»^^Tl*ffi<b£*ttt^. ZW&t 
OtKS#jfcli, lOOmA/cm^J)^, ^1*4) 20 <D«at«flEti. 1 OOmA/cm^o^ 

8. 4Acm/min. T'*>92 0 0$ £?L1Mfcjft»i. 8. 4iim/min. *C*02OO$ 

^Dy^IA^-jfcPS (100) SiS^^il ^o^m^ftPS ( 1 0 0 ) S i £fk£ftti s 

2 4^T'^?l«ft$tl^. 24^T^7lRfl:$^. 

[0 284 3 PM (100) £?UtSi£ft6 1xCM [02893 PS (100) iSflc6 l±£s< 

BE&tCiO, SiXK?*^.wl,*6 2*0. 55? 4 7X*/tv*-fcfcJt 0 . Sixmyt/H6 2 

iaffi: 7 0 Or RFjg»»: 10 0MHz 
E^J : 1X1 0- J Tor r : 6 0 OW 

J&&£&:0. lnm/sec 30 &JK : 3 0 0C 

[02853 &K, £^Xt**i'+/W|i6 2tf>&ffi£ ArOT:8xiO" 3 Torr 

^mmmttzmmmify^me 3*sh*>*> : 1 2 o# 

jg^s^-esoo-c. 0. smmm-izt f-yvhWiwvTz: -200V 

7-/%KB*8i8&£ffiv v C2>7LKS i**6 1 *x*/* [ 0 2 9 0 3 Z<7)x.tf*is*jM§6 2<r>#mz 

>1f&£lK.'rh£s 200$?n>-?)J**£Wc 5te^«iritL^5 0 0X:ifi3a^l^Oi>S^^ 

*mMfcS#lfcSi«*6 1tt. 2#Tft*2:*il*:. 5 (*6 3*mhMH*\ MWHWT4 5 Or* 0. 5 

£#5*2S#6 3xt::0. 5Atm<09*^o^#^fl KHBWft«i kUi 9 . 2-*OSfc£»iK;:K9£:b 

Si*6 2t*tWftWP«TW. SMHMRfll tffc. JfcwCNaOH 7M*MrfflvvC£TUlSi* 

xztix&h?. m%&&&i)<mistix^z>zttf [02913 tmitz* iizmos im&<r>7M 

[0 286 3 (£«fcffl4 2) £f§3 i nchT20 0£ ?nyHg*T*>S#. 0>1Wmnx»/*y?&8UiZ 

?oy<OJ5*£*H*:PM (10 0) #8AS i SfttC ^Efcttfc'ia&Sft* . «r*>^ 200 ^n^JJ 

5 0%OHF8fc*Kfci>TRto^£HSl*:. :«» ** ir>fc£7L*4fc$il*:S i £ft6 1 *i. 2#Tfc* 

Ot£iS««U, lOOmA/cm^TM. 1^(0 Sftfc. fl£IH&#7*£*6 3x£ 1 . 0 a m0)UA£ 

IHlflfl&JfcliL 8. 4/im/min. ^0200$ ft-?fc¥ISflS i *6 2 **ft 

?n^iy*£f*o*:P£<100) Si£tt£#fi, [02923 X. ^^KA:J«gftS i*^l?^$r^EM 

24^T^7L«^^il^. PS(100)^?L«Si3S x"jry> hU-^ffll^ifi^i: 3inch7 
*6l±t:r7XvCVD^J:0. Sixtr^^^ 50 xy\-<7)Srt^v^TJH|gfliS i n<?>!9*<?>&*tet& 



3t^BIS*ttiL^5 0 0X:j£2tCttfll^^i^X« 
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[ o 2 9 3 ] x. mvtmmizx zwa&s i m<?> 
twemm*. m*xmm\t\ x i ovc^ot 

tzK&iumimx$tixtst>?. &#ztk&&tftm 

*-fA£«£U:fcC*. 2. lxiO- J 8ectV^ 
SirtflftpUfc. 10 
[02943 (56MW44)lffa3inchT200S 
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